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HHCTHTyT npoSjieM ynpaBjieHHH hm. B.A.Tpane3HHKOBa PAH 

CJIE^flllJHE HHTEJIJIEKTyAJIbHblE OEYHAIOmHE CHCTEMbI: CO- 
CTOflHHE H IIEPCIIEKTHBbl 

PacciviaTpHBaioTca KOMnbioTepHbie HHTepaKTHBHbie chctcmm o6y l ieHHa npe^MeTaivi ecTecTBeHHO- 
HayHHoro iiHicna, BKJiro l iaroinHe aBTOMaTH l iecKHe pemaTejiH 3a^an no sthm npe^MeTaivi, a Tarace cootho- 
cainne marn HaH^eHHbix hmh pemeHHH c maraMH pemeHHa oGynaeMoro ^Jia npoBepKH ero pemeHHa Ha 
3aBepmeHHOCTb h npaBHJibHOCTb. Hcncmb3yeMbie b aBTOMaTHHecKHX pemaTejiax cpe^cTBa jiorHHecicoro 
BbiBo^a h MeTo^bi TeopHH npHHaTHa pemeHHH npHMeHaioTca TaK)Ke jiirn aBTOMaTHHecicoro njiaHHpoBaHHa 
fleficTBHH CHCTeMbi b OTBeT Ha flencTBHfl o6yHaeivioro. B KanecTBe CHCTeM Taxoro THna paccMOTpeHbi 
nporpaMMHbie npo^yicTbi, b ochobc KOTopux jie>KaT KorHHTHBHbie apxHTeioypbi h/hjih aBTOMaTH l iecKoe 
^OKa3aTejibCTBO TeopeM. B hx HHCJie - HHTejuieKTyajibHaa o6y l iaromaa CHCTeivia «Bojira». 
UHmejmeKmycwbHbie o6yuaioii{iie cucmeMbi; aemoMamunecKoe doKasamejibcmeo meopeju; KOZHumuenbie 
apxumeKtnypbi 



BBE^EHHE 

CTpeMHTejibHbiH nponecc HH(|)opMaTH3anHH 06- 
mecTBa n Bcex cijiep jxearejihnocTii nejiOBeica He Mor 
He noBjniaTb Ha TpazmnnoHHoe o6pa30BaHne bo Bcex 
CTpaHax. B yne6HOM nponecce hikoji h By30B HanajiH 
Hcnojib30BaTbca o6yHaioiHHe nporpaMMbi, pa3JiHHHbie 
MyjibTHMeAHHHbie cpe^CTBa, noaBHjracb HOBaa (JiopMa 
o6yHeHHa - /niCTaHHHOHHaa. 

J\oj\% yHe6Horo BpeMeHH, b kotopom 3azieHCTBy- 

K)TC3 HH(})OpMaiIHOHHbie TeXHOJIOrHH, HeyKJIOHHO B03- 

pacTaeT. Oahoh h3 npipniH aBjiaeTca to, hto b Tpazin- 
uhohhoh TexHonorHH o6yHeHHH b Kjiaccax h ay/piTO- 
pnax BbicniHx yHe6ffl>ix 3aBe/ieHHH o6ynaeMbie ynaTca 
no o^HOMy h TOMy 5Ke yne6HOMy nnaHy, b e/pmoM 
TeMne. B OTjnpme ot 3Toro, oOyneHne c Hcnojn>30Ba- 
HneM ^ocTaTOHHO npoABHHyTbix KOMnbiOTepHbix Tex- 
HonorHH - pa3Horo po/ra HHTejuieKTyajibHbix o6yHaio- 
mnx CHCTeM (HOC) - no3BOJiaeT azranrapoBaTb yne6- 

HblH npOIjeCC K HH^HBH/iyajIbHblM 0C06eHH0CT3M CTy- 

AeHTa, He OTBepraa jkhboto cnoBa y^mena, a b ro- 
nojiHeHHe k HeMy. 3Ta azranTannji M05KeT BKjnoHaTb, 
HanpHMep, nocroaHHbiH no/i6op h opraHH3an,HK) 
CTpyKTypbi cjie/ryiomeH nopinni yne6Horo MaTepnana 

- B 3aBHCHMOCTH OT TOrO, KaKHe KOMnOHeHTbl 3HaHH3 

h npoueaypbi roynaeMoro npe/iMeTa h HacKOJibKO xo- 
pomo 6bijiH ycBoeHbi oGynaeMbiM. Taioice MoryT ynn- 
TbiBaTbca ero 3Mon,noHajn>Hoe h KorHHTHBHoe cocroa- 
Hne, MOTHBaijHa k oOyneHHio, yHe6m>ie nejin (nonro- 
TOBKa k HToroBOMy 3K3aivieHy no npenMeTy hjih roy- 
nefflie nojiHoro Kypca «c Hyjia», b HHnnBimyajibHbix 
(JiopMax h TeMne). C noMombio HHTejiJieiayajTbHoro 
MexaHH3Ma noncica30K cncTeMa mojkct no/wep>KHBaTb 
oOynaeMoro b nponecce BbinojiHeHiM 3azraHHH, ycKO- 
paa ero o6yHeHHe, coxpaHaa noji05KHTejibHyio moth- 
Banino o63^ieHHa, cornacya nepcoHH(J)HKaiiHio 3^ie6bi 
c o6ihhm nnaHOM h nporpaMMOH HaKonneHHa h yc- 

BOeHHa 3HaHHH. 

B nocne^HHe ABazwaTb neT b Mnpe noaBHjiocb 
HeMano HHTejuieKTyajibHbix o6yHaioniHx chctcm, b 



tom HHcne ^ocTynHbix OH-naHH [1]. HeKOTopbie H3 

HHX 6bIJIH KOMMepiJHajIH3HpOBaHbI. O^HHM H3 JIHAe- 

poB, HanpHMep, mojkct 6biTb Ha3BaHa KOMnaHHa 
CarnegieLearning, npo/iaioniaa HOC jvw H3yneHHa 
MaTeMaTHKH COTH3M niKOJI B QUA. B Pocchh, K co- 

5KajieHino, TaKHe pa3pa6oTKH Be/ryTca noKa eme b 
cpaBHHTenbHO He6onbniHx MacniTa6ax h 3anacTyK) He 
AOxoast ao npaKTHnecKoro npHMeHeHHa. Lfenbio ash- 
Horo o63opa aBjiaeTca pacKpbiTHe ocHOBHbix TeH/ieH- 
uhh pa3pa6oTKH h nepcneKTHB pa3BHTHa KOHicpeTHoro 
THna HOC c paccMOTpeHHeM npoeieroB, Has kotopm- 
mh b Mnpe Be^eTca pa6oTa. 

1. APXHTEKTYPA HHTEJIJIEKTYAJIBHOH OBY- 
HAIOmEH CHCTEMW «BOJirA» H ^PYrHX HOC 

OTMeTHM, HTO COBpeMeHHbie HH(})OpMaiIHOHHbie 

TexHonorHH oG^eHHa opneHTHpoBaHbi b ochobhom Ha 
npeAOCTaBjieHne oO^aeMbiM aneiopoHHbix Bepcnn 
yne6Horo MaTepnana b nmepTeKCTOBOH (JiopMe, bo3- 

M05KHO, C HCnOJIb30BaHHeM MyjIbTHMCAHHHblX 

cpe^CTB, a TaK5Ke Ha oGecneneHne ynajieHHoro aoctv- 
na k 3thm HHiJiopMaiiHOHHbiM pecypcaM h AHcraHnH- 
OHHoro B3anMOAeHCTBna c ^HTejieM h npyrnMH o6y- 
naeMbiMH, b tom HHcne b pe5KHMe peanbHoro BpeMeHH. 
B cynjecTBeHHO MeHbmen CTeneHn noKa ncnojib3yiOT- 
ca nocTH5KeHna HCKyccTBeHHoro HHTenjieKTa. J\amihie 
3aMeHaHna KacaiOTca chctcm ynpaBjieHHH oOyneHneM 
(Learning Management Systems) n yne6HbiM KOHTeH- 
tom (LCMS), KaK KOMMepnecKHx, TaK n chctcm c ot- 
KpbiTbiM koaom (HanpnMep Moodle [2]). K 6onee hh- 
TejineKTyajibHbiM o6yHaioniHM CHCTeMaM othochtoi, 
HanpnMep, npoeicr [3]. 

B apxHTeKType HOC Tenepb pasjinnaiOT pa3Hbie 

CTpVKT^Hbie H (JlyHKIJHOHajIbHbie KOMnOHeHTbl. TaK, 

b [3] BbmejunoTca MO^ejib npe^MeTHOH o6nacTH, pe- 
maTenb, MO^ejib oGynaeMoro, MO^ejib KOMMyHHKaijHH, 
ne/iarorHHecKaa MO^ejib. B nacTH 3 ^aHHon CTaTbn 
AaeTca onncaHne HOC «Bojira». ApxHTeKTypa 3toh 
CHCTeMbi, noMHMO BbinieonncaHHbix KOMnoHeHT, co- 
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Aep5KHT pan Apyrnx MO/ryjieii, pa6oTaioiHHx icaic b pe- 
5KHMe OH-jiaiiH, Tax n b o<J)(J)-jiaHH (pnc. 1). U,eHTpajib- 
Hoe MecTO b Hen 3aHHMaeT MOAyjn> ynpaBjieHiia npo- 
neccoM o6yHeHiui, Koropbin Hcnojn>3yeT p,m nnaHH- 

pOBaHHa H Bbl6opa ^eHCTBHH CHCTeMbI JIOrHHeCKHe 

peniaTejiH n mctoabi TeopnH iiphhhthh penieHHH. J\jw 
reHepanrni hoboh nopnirn yHe6Horo MaTepnana h no- 
moihh o6yHaeMOMy 3tot MOAym> 3aflencTByeT 3HaHiui 
o npeAMeTHOH o6nacTH h neAaroriPiecKyio MOAenb. 
TaioKe oh ncnojn>3yeT CBejiemm 06 o6yHaeMOM, koto- 
pbie xparorrca b MO/jenn o6yHaeMoro h roBjieicaiOTca 
no 3anpocy aHajiH3aTopoM ^eHCTBHH. Pa3yMeeTca, b 
CHCTeMe MoryT 6biTb npeACTaBjieHbi 3HaHim He- 
CKOJibKHx npe^MeTHbix o6nacTax. 



hhh yne6Horo nponecca nocne ica>iwro ^eHCTBiia 
oOynaeMoro, ho npe/inpHHHMaeT OTBerHbie ^encTBHa 
jniHib b Te MOMeHTbi BpeMerai, KOTopbie onpeAejunoTca 
MOAyneM ynpaBjieHHa yne6HbiM nponeccoM, TaiaiM 
o6pa30M npeAOCTaBjuiH o6yHaeMOMy B03M05KHOCTb 
caMOCToaTenbHOH pa6oTbi. MoAyjn> nnrepcJieHca ne- 
peaaeT aHamraTopy CBeaeHiui AeHCTBHax o6yHae- 
Moro h BbinojiHaeT aencTBHa, 3annaHHpoBaHHbie mo- 
AyneM ynpaBjieHHa nponeccoM o6yHeHiDi. Oh TaioKe 

3aZieHCTByeT KOMMyHHKaUHOHHyK) MO^ejIb, B KOTOpOH 

C0Aep5KHTca HHiJiopMaiiHa rjw ynpaBjieHHa ^najioraMH 
Ha ecTecTBeHHOM a3biice, riw ynpaBjieHHH npeACTaB- 
jieHneM yneOHoro MaTepnana b 3aBHCHMOCTH ot npen- 
noHTeHHH o6yHaeMoro h t.a. 



Pe>KHM 0(})(})-JiaHH 




Pnc. 1. ApxHTeKTypa HOC «Bonra» 

flpyrHM h He MeHee Ba>KHbiM npnMeHemieM norn- 
HecKHx pemaTenen aBjiaeTca Haxo5KneHne penieHHH 
3anan H3 yne6HOH nporpaMMbi. JToriPiecicHe peniaTejiH 
TaioKe Hcnojib3yK)Tca aim Haxo5icneHHJi penieHHH 3a- 
nan. AHajnoaTop neHCTBHH oOynaeMoro coothocht 
marn HaiineHHoro hm pemeHHa c maraMH penieHHH 
aBTOMaTHHecKHx peniaTeneH nim npoBepicH pemeHHa 
oOynaeMoro Ha 3aBepmeHHOCTb h npaBHjibHOCTb (ot- 
ciona h Ha3BaHne paccMaTpnBaeMoro THna chctcm - 
«cnensnHrie»). Oh o6pa6aTbiBaeT h npyrne nencTBiui 
oOynaeMoro, HanpHMep, 3anpocbi noncica30K. CncTe- 
Ma o6HOBjuieT xpaHHinrieca y Hee CBeneHna cocToa- 



3HaHHa npeAMeTHOH o6nacTn BicmoHaiOT: 

1) 6a30Bbie noiMTHJi, 

2) auropHTMbi h nponenypbi. 

dpyiaypy 6a30Bbix noiuiTHH ynp6HO npencTaB- 
juiTb c noMonibio OHTonorHH hjih CTpyKTypHbix nna- 
rpaMM. KcOKjias hobm nopinia yHe6Horo MaTepnana 
HeceT b ce6e KaKyio-TO nacTb sthx 3HaHHH. EyneM 
Hcnonb30BaTb TepMHH «yHe6Haa enHHHna» nim 060- 
3HaHeHHa aneMenrapHbix nacTen, H3 KOTopbix coctoht 
nopinia yneOHoro MaTepnana. yHe6Haa ennHnna xa- 
paKTepn3yeTca THnoM h npeACTaBjieHneM (pnc. 2). 
O/iHOMy THny yneOHon e^nHniibi mojkct cooTBeTCTBO- 
BaTb HecKonbKO npeACTaBjieHHH (HanpHMep, TeopeTH- 
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necKHH Marepnaji mojkct 6i>m> npeAcraBjieH c noMO- 
iHbK) TeKcra, (JiopMyn h HepTe5Ka). 

Abtopckhh HHCTpyMeHTapirii npeAHasHaneH /jjdi 
«HanojiHeHHH» o6yHaioineH CHCTeMbi. Ero Hcnojn>3y- 

K)T yHHTejIH H MCTOAHCTbl B pe5KHMe 0(J)(J)-JiaHH Iipil 

C03AaHHH Kypca. B imeanbHOM cnynae aBTopbi Kypca 
He TOJibKO HanojiHjnoT 6a3y 3HaHHii o npeAMeTHOH 
o6nacTH, ho h 3aAaiOT napaMeTpbi 6yaymeH pa6oTbi 
CHCTeMbi (HanpnMep, 05KimaeMyio none3HOCTb yne6- 
hmx crparerHH b pa3JiHHHbix KOHTeKCTax), ynacTBya b 
Ananorax, nHnnnnpyeMbix b HHTepaKTHBHOM pe5KHMe 



meMy MOMemy HacHHTbiBaeTca 6onee nanmecaTH 
bh/iob neAaroriPiecKHx Teopnn (cm. HanpnMep, [4]) c 
pa3HOH HCTopneH ycneniHoro npHMeHeHiui Ha npaKTH- 

KC TaK, TeOpHK) nCHXOJIOrHHeCKOrO KOHCTpyKTHBH3Ma 

IlHa>Ke KpnTHKyiOT 3a to, hto ee BHe^peHne b niKone 
Bbi3Bano naneHne ypoBHH MaTeMaTiraecKOH rpaMOTHO- 
cthbCIIIA[5]. 

Pa3pa6oTKa HOC b Hacroamee BpeMa - ^oporo- 

CTOaiHHH H AJIHTejTbHblH npOIjeCC. OaHOH H3 IipHHHH 

aBjiaeTca cjihhikom 5KecTKaa CB33b Mexjiy KOMnoHeH- 
TaMH CHCTeMbi - H3MeHefflie name He6ojibmon nacre 



|— Ea30Bbie noHaTHa 



AjiropiiTMbi 



OHTOJIOrHH, 

CTpyKTypHbie 
^HarpaMMbi 



3HaHHa o npeflMeTHOH o6jiacTH 

y i ie6Haa e^iimma 



— TeopeTH l iecKHH MaTepnaji 



IIpHMep 



CnpaBOHHbiM MaTepnaji 



3a^aHHe 



Tiin 
Puc. 2. THnH3aiiHH h npeAcraBjieHne yHe6ffi>ix 

e/HTHHII 

MOAyneM ynpaBjieHHa nponeccoM o6y x ieHHJi, npnneM 
no ciieHapnaM, aBTOMaTHHecKH CHHTe3iipyeMbiM no 
xoay Ananora. 

Ilpn pa3pa6oTKe Ka>iwro H3 nepeHHcnemibix 
KOMnoHeHTOB HOC 3azieHCTByK)Tca pa3HHHHbie OTpac- 
jth HayKH n npe^MeTHbie oOjracra. TaK, rjw co3AaHna 
neAarornnecKOH MO^ejiH n MO^ejiH oOynaeMoro Heo6- 
xoahmo yHHTbiBaTb nccjieAOBaHiui b neAarornKe h 
ne/iarorHHecKOH ncnxonornH, KorHHTOJiornn. Cpe/icr- 
Ba HCKyccTBeHHoro HHrejiJieKra Hcnojn>3yiOTca npn 
(JiopMHpoBaHHH MO^ejiH o6yHaeMoro, neAaronpiecKOH 
MOAejiH, ocynjecTBjieHHH Bbi6opa neAaroriraecKoro 
AencTBHH, nocTpoeHHH pemaTenen h b pa6oTe KOMMy- 
HHKaiiHOHHon Mo/jenn. TaioKe Heo6xoAHMO o6ecneHH- 
BaTb y/io6cTBO Hcnojib30BaHna, pa3HOo6pa3He bh^ob 
yne6Hbix pecypcoB b cocraBe CHCTeMbi, CTa6HjibHOCTb 
h Hazie5KHOCTb pa6oTbi (oco6eHHO b tom cnynae, Kor/ia 
oGynaioniaa cncTeMa AOcrynHa b pe5KHMe OH-naHH n 
AOJDKHa o6pa6aTbiBaTb cothh 3anpocoB b ceKyimy), 
hto aBjiaeTca npeporaTHBon KOMnbiOTepHbix HayK. 

npn npoeKTHpoBaHHH HOC Heo6xoAHMO onn- 
paTbca Ha neAaroriPiecKHH 6a3HC rjw Bbipa6oTKH 
yHe6ffi>ix CTpaTernH o6yHaioiHeH CHCTeMbi. K Hacroa- 




TeKCT/i})opMyjibi 



^epTex 



Ta6jiHi;a 



Biifleo 



Ay^HO 



IIpeflCTaBJieHHe 



o^Horo 3aHacTyio BjieneT HiHpoKOMacnrra6Hoe H3Me- 
HeHne Apyrnx KOMnoHeHTOB n npoTOKOJiOB B3anMO- 
^encTBHa. flpyraa npnHHHa - ^JniTejibHOCTb nponecca 
HanojiHeHna Kypca. no3TOMy k nporpaMMHOMy o6ec- 
neHeHHio, peamoyioiHeMy HOC, BbmBHraeTca p^m 

Tpe60BaHHH, BKJTfOHaiOniHH: 

• HHTeponepa6enbHOCTb nporpaMMHbix MO^yjien, 
T.e. cnoco6HOCTb B3anMOAeHCTBOBaTb c apyrnMn 
(BHeniHHMn) CHCTeMaMH (HanpnMep, BbrancjiHTejib- 
hmmh naKeTaMH); 

• noBTopHaa Hcnonb3yeMOCTb nporpaMMHbix mo- 
Ayjien, T.e. KOMnoHeHT, co3AaHHbrii oahhm pa3pa6oT- 
hhkom, AOiraceH 6biTb ^ocTyneH jijui Hcnonb30BaHna 
ApyrHM pa3pa6oTHHKOM (KaK o6i>eKT b TexHonornHe- 
ckom craimapTe /jjia co3AaHHa nporpaMMHoro o6ecne- 
neHHa COM); 

• noBTopHaa Hcnojn>3yeMOCTb yne6Hbix cahhhii: 
aBTop Kypca mojkct 3axoTeTb BOcnonb30BaTbca y5Ke 
HMeiomHMHca yHe6ffi>iMH eAHHHijaMH, pa3pa6oTaHHbi- 
mh CTopoHHen oprafflranneH (6ecnnaTHO hjih Ha 
KOMMepnecKon ocHOBe); 

• ^ojiroBeHHOCTb nporpaMMHbix MOAynen: ohh 

AOJDKHbl 6bITb CnpOeKTHpOBaHbl C yneTOM B03M05KHO- 

cth BHeceHna H3MeHeHHH c MHHHManbHbiM nepenpo- 
rpaMMnpoBaHHeM ; 

• 3(J)(J)eKTHBHOCTb B3aHMOAeHCTBHa nporpaMM- 
Hbix Moayjien; 3to Tpe6oBaHne oco6eHHO Ba>KHO rjw 
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HOC, pa6oTaioinHx b pe5KHMe OH-jiaiiH, k KOTopbiM 
TeopeTjpiecKH MoryT no^KJiiOHaTbca cothh nojn>30Ba- 
TeneH. 

JJflSL TOrO, HT06bI y/IOBJieTBOpHTb nOCTaBJieHHbIM 

Tpe6oBaHiiHM, p>m opraHH3annH Be^eT pa6oTbi no 
CTaimapTH3aiiHH oOynaioiHHx TexHOJiornii. Be/rymaa 
ponb cpe/ni 3thx opraHH3aijHH npHHanjie5KHT aiocpe- 
AHTOBaHHOMy IEEE KOMnreTy P1484 LTSC, npoeicry 
EBponencKoro C0K)3a ARIADNE, a TaioKe aMepnKaH- 
CKOMy npoeiay IMS [6] . Pa3pa6aTbiBaeMbie hmh craH- 
AapTbi n cneijH(J)HKaiiHH aBjraiOTca HenTpajibHbiMH c 
tohkh 3peHHH neAarornKn, npe/TMeTHon o6jiacra n 
TexHHHecKoii peajnoaniiH. 

KpoMe Toro, nepcneKTHBHbi MyjibrnareHTHbie ap- 

XHTCKTypbl, n03BOJIHK)IHHe ^OCTHHb ^OJirOBeHHOCTH 

nporpaMMHbix MO/ryjien n yBejiHHeHHa 3(})(})eKTHBHO- 
cth hx B3aHMOAeHCTBHa. TIor areHTaMH nOHHMaiOTCa 
nporpaMMHbie moavjih cncreMbi. B pa6oTe [7] npe/i- 
naraeTca t.h. xojiOHHaa MyjibrnareHTHaa apxHTeKTypa, 
b KOTopoft areHTbi o6i>eAHHaK)Tca b CTpyKTypbi (Ha3bi- 
BaeMbie xonoHaMn), HHTepnpeTHpyeMbie BHeniHHM 
Ha6jnoAaTejieM icaic e/niHoe nejioe. OopMnpyeMbie 

CTpyKTypbi IiepapXHHHbi: Ka5K£bIH XOJIOH M05KeT bxo- 

AHTb b cocTaB xonoHa 6onee BbicoKoro ypoBHH n co- 
CToaTb H3 xojiohob 6onee HH3Koro ypoBiw. 

B KanecTBe xonoHa HaH6onee BbicoKoro ypoBim 
BbiCTynaeT areHT HHrepcJieHCOB, peajnoyiomHH (JiyHK- 
nnn KOMMyHHKaijHOHHoro MO/ryjia. Oahhm h3 ero cy6- 
xojiohob aBjiaeTca neAaronrqecKHn xojioh, cocroa- 
mnn H3 areHTa yneOHbix CTpaTernn, areHTa yHe6Horo 
pacnncaHHa, areHTa-reHepaTopa 3aflaHHn n areHra- 
reHepaTopa otbcthoh peaKnnn cncreMbi. JJpyruM cy6- 
xojiohom aBjiaeTca xojioh, MOAejinpyiomnn oOynaeMO- 
ro, cocroaiiniH va coOctbchho areHTa MO^ejiiipoBaHiDi 
h areHTa onefficn 3HaHnii. Mo/ryjn> 3KcnepTHbix 3Ha- 
hhh npeACTaBjieH b Bvme OT/iejibHoro areHra- 
3KcnepTa. 

Ka>iyu>iH H3 ynoMaHyTbix areHTOB, b cboio one- 
pe/u>, M05KeT 6biTb 3aMeHeH xojiohom, HanpnMep, 
areHT-reHepaTop 3aziaHHH M05KeT 6biTb 3aMeHeH xojio- 
hom, cocToainHM H3 reHepaTopa 3aaaH, reHepaTopa 
OT/iejibHbix BonpocoB h reHepaTopa tcctob, a areHT 
MO^ejinpoBaHHa - xojiohom, cocroamnM h3 areHTa 
oijeHKH ncHxojiorHHecKoro cocroaHiDi oOynaeMoro, 
areHTa onefficn KonnrraBHbix HaBbiKOB h arenra, ot- 
cjie5KHBaioinero ncTopino B3anMOAencTBHH oOynaeMO- 
ro c CHCTeMOH. BbicoKoypoBHeBbie xojiohm o6mchh- 
BaiOTca coo6meHH3MH ipex thhob: 1) 3anpoc Ha bbi- 
nojiHeHne 3anaHHa, 2) pe3yjibraT 3anpoca, 3) nmjiop- 
MainiOHHoe coo6meHne. nocjie/niHH ran coo6meHnii 
npHMeiuieTca b cjrynae, Kor^a areHT nojiynnji HOBoe 
3HaHne hjih H3MeHHji y5Ke cymecTByiomee 3HaHne h 
HHiJiopMHpyeT 06 stom Bcex areHTOB, 3anHrepecoBaH- 
hmx b nojryneHHH CBeAeHnii 06 H3MeHeHHHx o6cTa- 

HOBKH. 

AreHTbi 6ojiee BbicoKoro ypoBim peajiH30BaHbi 
KaK xojiohm, cocToannie H 3 rojiOBHoro areHTa h Heor- 
paHHHeHHoro nncjia cy6-xojiOHOB. Ka>K/K>My xojiOHy 
6ojiee BbicoKoro ypoBHH npnnncbiBaeTca Ha6op npe- 
AonpeAejieHHbix sa^aram. HeKOTopbie sa^amia bm- 
nojironoTca rojiOBHbiM areHTOM, /rpyrne - cy6- 



xojiOHaMH. Tojiobhoh areHT KOopAHHHpyeT ^encTBHa 
cy6-xojiOHOB c noMOiHbio iieHipajiH30BaHHoro njiaHH- 
poBaHna h pacnpeaejieHHH pa6oHHx 3anaHHH. 

MyjibTHareHTHaa apxHTeKTypa xopomo noAxoAHT 
AJia 3(J)(J)eKTHBHoro pacnpe/iejieHHa pa6oHHx 3anaHHH 
h o6MeHa pe3yjibTaTaMH Mexjiy nporpaMMHbiMH mo- 

AyjIHMH. ECJIH KaKOH-TO XOJIOH ^OJDKeH BbmOJIHHTb 

KOHKpeTHoe 3aaafflie, to oh AeKOMno3npyeT sto 3aaa- 
Hne Ha p>w cy63aAaHHH, KOTopbie pacnpe/iejiaiOTca 
Mexjiy xojiOHaMH, bxoa>ihihmh b ero cocTaB. IIocjieA- 
Hne, b cboio onepe^b, TaioKe MoryT ^eKOMno3HpoBaTb 
cboh 3aAaHHa Ha cy6-3aAaHHa h pacnpe/iejiHTb hx Me- 
xjxy cbohmh cy6-xojiOHaMH h t.a. KpoMe Toro, pa3- 
6neHHe nporpaMMHbix MO^yjieii Ha MeHee KpynHbie h 
He3aBHCHMbie nacra oGjiernaeT BHeceHne H3MeHeHnn b 
nporpaMMHyio peajiH3aiinio cncTeMbi n noBbimaeT 

B03M05KHOCTb HX nOBTOpHOrO HCnOJIb30BaHH3 B APy- 

rnx cncTeMax. 

B o6jiacTH co3AaHiui HOC b HacToanjee BpeMa 
Be/iyrca pa6oTbi no pa3JinHHbiM HanpaBjieHHaM. Cpe/ni 
hhx mo5kho ynoMaHyTb HCCJie^OBaHHa no no/wep>Kice 
Anajiora c nojib30BaTejieM Ha ecTecTBemiOM a3MKe 
(cm. HanpnMep, [8], [9]), no nepcoHn^HiinpoBaHHOH 
reHepaiinn yne6Hbix KypcoB (cm. HanpnMep, [10]), no 
ncnojib30BaHHio nrpoBbix sjieMeHTOB b oGyneHnn (cm. 
HanpnMep, [11], [12]) n t.r. B cb33h c npeAJi05KeHHon 
Bbime apxHTeKTypon (pnc. 1) Hac 6yjiyT HHTepecoBaTb 
cjieAJinine HOC, k kotopmm OTHOcaTca cncTeMbi, oc- 
HOBaHHbie Ha KorHHTHBHbix apxHTeKTypax (ohh 6y^yT 
paccMOTpeHbi b nacTn 2) n Ha aBTOMaTHnecKOM ^OKa- 
3aTejibCTBe TeopeM (nacTb 3). 

2. CHCTEMBI, OCHOBAHHME HA KOrHHTHB- 
HWX APXHTEKTYPAX 

Eme b 50-e rr. 6bijin npe/nipHHsiTbi pasjinnHbie 
nonbiTKH co3^aTb 3jieKipoHHbie MO^ejin oOyneHna n 
ocTajibHbix no3HaBaTejibHbix nponeccoB. HecMOipa Ha 
to, hto b KOHne 60 -x rr. ohh 6bijin OTBepmyTbi KaK 
«ynponieHHbie» n «HeyAOBjieTBopnTejibHbie c tohkh 
3peHna ncnxojiornn» [13], sth nccjieAOBaHna OKa3ajin 
3HaHHTejibHoe Bjimnnie Ha pa3pa6oTKy o6yHaioniHx 
cncTeM - HeKOTopbie MO^ejin ncnojib3yiOTca b ycnem- 
hmx coBpeMeHHbix HOC. 

KorHHTHBHbie MO^ejin o6yHeHna 3HaHHTejibHO 
pa3JiHHaiOTca no CTenemi oOuihocth n ypoBmo. Ha 
oahom Komje niKajibi HaxoAaTca Taicne KorHHTHBHbie 
apxHTeKTypbi, KaK ACT-R (Adaptive Control of 
Thought-Rational, [14]) n Soar (Ha3BaHne nepBOHa- 
najibHO aBjwjiocb a66peBnaTypon ot State, Operator 
And Result, cm. HanpnMep, [15]). 3th MO^ejin npe/i- 
HasHaHeHbi rjw o6i>acHeHHa nponeccoB xpaHeHna n 
HSBjieHeHna jno6oro Bima nmhopMaunn. Ha ApyroM 
KOHue nncajibi HaxoAaTca MO^ejin, o6i>acHaioniHe koh- 
KpeTHbie CTpaTernn, ncnojib3yeMbie jno^bMn rjw no- 
jryHeHna KOHKpeTHbix bh^ob 3HaHnn, HanpnMep, roy- 
neHne «HepHoro aninKa» MeTO^OM npo6 n omn6oK 
[16]. 

B MO^ejin ananTHBHoro kohtpojm noBejiemm 
(ACT-R) paccMaipHBaiOTca cjie/ryioniHe Tnnbi naMa- 
th: 1) pa6oHaa, coAep5Kamaa nmJiopMauHio, Heo6xo- 
AHMyio ajm TeKynjeii aKTHBHOCTH, 2) ^eicjiapaTHBHaa, 
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C0Aep5Kamaa 3HaHHa rana «ycjiOBne-yTBep5KaeHne», 
3) npone/rypHaa, coAep5Kamaa 3HaHiia THna «ycjiOBne- 
AeiicTBHe». nocryjinpyeTca cymecTBOBaHne Tpex CTa- 
#hh npHo6peTeHiM HaBbiKa: KorHHTHBHaa, acconna- 
THBHaa h aBTOHOMHaa. Ha KormrraBHOH craznni nejio- 
BeK 3anoMHHaeT Ha6op (JiaKTOB, pejieBanrHbix HaBbncy 
(HHiJiopMaiiHJi nocTynaeT b ^eicjiapaTHBHyio naivwTb). 
Ha accoipiaraBHOH cra/inn nponcxoAHT HaKonneHHe 
om>rra peajnoannH HaBbnca (nocpe^CTBOM ynpa>KHe- 
hhh), HcnpaBjunoTca oniH6KH, (JiopMirpyiOTca npone- 
Aypbi - npaBHjia noBe/jemm, BKjnonaioiinie b ce6a 
pa3Hbie acneKTbi cnryannH, b KOTopoii ohh MoryT 
6biTb peanH30BaHbi (HHiJiopMaiiHH nocTynaeT b npone- 
AypHyio naMaTb). Ha ipeTbeii crazniH nponeflypa cTa- 

HOBHTC3 aBTOMaTH3HpOBaHHOH, B03paCTaeT CKOpOCTb H 
TOHHOCTb ^eHCTBHH, HCHe3aeT C03HaTejIbHbIH KOH- 
TpOJIb [17]. 

Ha ocHOBe Teopnn ACT-R b Carnegie Mellon 
University 6bijin co3flam>i Moaejin penieHiiH 3aaa x i no 
anre6pe, reoMeTpnn, ocHOBaM TeopnH BepoaTHOcrn h 
CTaTHCTHKH, /niCKpeTHoii MaTeMaTHKH. HaBbiKH peme- 
hhh 3ajian b sthx MO^ejiax npeAcraBjieHbi b Bvme na- 
6opa He3aBHCHMbix npo/ryKnnoHHbix npaBHji Bima 
«ecjin-TO» [18]. yTBepjKAemie «ECJ1H uejibio aBjiaeT- 
ca pa3peniHTb ypaBHeHne OTHOCHTenbHO X h ypaBHe- 
Hne HMeeT bha aX=b, TOTJ\A pa3/jejiH o6e nacre 
ypaBHeHHH Ha a, rjw toto, htoOm roojinpoBarb X» 
aBjiaeTca npnMepoM TaKoro npaBHjia [19]. 

TaKaa KoraHTHBHaa MO^ejib opneHTnpoBaHa Ha 
pemeHne Tex 5Ke 3ajxan, KOTopbie pemaiOT ciy/jen™ h 
TeMH 5Ke cnoco6aMH (Bicjnonaa HenpaBHjibHbie). Osa 
Hcnonb3yeTca b cjie/ryioiinix cjrynaax: 1) OTCJie5KHBa- 
Hne pemeHHa cry/jema, 2) OTCJie5KHBaHHe ypoBHH 
yMeHHH CTymswra. B nepBOM cjrynae nyTb penieHrta 
cryjiewra coothochtc3 co BceMH penieHiuiMH, Haii- 
^eHHbiMH CHCTeMoii [19]. Kaay;oMy pemeHHK) coot- 
BeTCTByeT nnaH, HMeiomnii bha nepapxHn nejieii [18]. 
Kor^a cry/jenr Bbi6npaeT rjw pa6oTbi HeKOTopbiii 
3jieMeHT Memo, oh HeaBHO Bbi6npaeT 0/my H3 neneii b 
nnaHe, CBasamryio c 3thm sjieMenroM. CncreMa aHa- 
jni3HpyeT npoAjKnnoHHbie npaBHjia Ha npnMeHn- 
MOCTb k 3Toii nejiH h reHepnpyeT Ha6op H3 OAHoro 
hjih HecKOJibKHx npHMeHHMbix npaBHji. 3aTeM ^eiicT- 
bhh CTy^eHTa cpaBHHBaiOTca c ^eiicTBiDiMH, KOTopbie 
6bijiH 6m cjieACTBHHMH creHepnpoBaHHbix CHCTeMoii 
npaBHji. Ecjih pe3ynbTaT cpaBHemDi noji05KHTejieH, to 
AenaeTca bmboa o tom, hto cry/jenr Hcnojn>30Baji to 
ace KorHHTHBHoe npaBHjio, hto h CHCTeMa. Henpa- 
BHjibHbie hjih HenoHHTbie CHCTeMoii OTBeTbi CTVRewra 
conpoB05KAaiOTC>i HBeTHoii pacKpacKoii Ha 3KpaHe co- 
OTBeTCTByiomHx (JiopMyji. Ilo 3anpocy cry/jema aoc- 
iynHO ipn BH/ia noMOinn: 1) HanoMHHaiOHiaa o TeKy- 
meii nejiH, 2) o6mee onncaHHe Toro, icaic mojkho aoc- 
THHb ee, 3) onncaHHe KOHicpeTHoro mara pemeHHa, 
KOTopbiii Heo6xoAHMO BbinojiHHTb (caMaa cnjibHaa 
noflCKa3Ka). 

^jih OTCJie5KHBaHHa ypoBiw yMeHHii Hcnojib3yeTca 
OBepjieHHaa MO^ejib o6ynaeMoro (3to MO^ejib, koto- 
paa npe/inojiaraeT, hto 3HaHiw (yMeHHa) o6ynaeMoro 
aBjmiOTca noAMH05KecTBOM 3HaHHii (yMeHHii) o npeA- 



MeTHoii o6jiacTH, HMeiOT iy 5Ke cipyKTypy h OTjiima- 
K)Tca jinnib TeM, hto MeHee nojmbi [20]). yMeHim 
o6ynaeMoro MO^ejinpyiOTca CHOBa KaK npoAj'KnnoH- 
Hbie npaBHjia, HMeiomneca b KorHHTHBHoii MO^ejiH, 
noMeneHHbie MapKepaMn «BbiyneHO» hjih «He Bbiyne- 
ho». Ilponecc 3a6biBaHHa He ynnrbiBaeTca: npaBHjia 
He B03BpamaiOTca k cocto5ihhio «He BbryneHO», ecjin 
ohh ^ocTHrjin cocToaHHa «BbiyneHO». Mapxepbi 06- 
HOBjwiOTca c noMombio BepoaraocTHoro MexaHH3Ma - 
6aiiecoBOH npone/rypbi [19]. 

/lamibie Mo^ejin 6bijin peajin30BaHbi b cocTaBe 
KOMMepnecKoii pa3pa6oTKH Cognitive Tutor, bkjiio- 
naiomeii: Algebra I, Geometry, Algebra II, Integrated 
Mathematics I, Integrated Mathematics II, Integrated 
Mathematics III. IleAarorrpiecKHii 6a3nc sthx chctcm 
BKjnonaeT KOHnennnio o6yneHiiH Ha co6ctbchhom 
om>rre: CTy/ieHTbi norpy5KaiOTca b cnTyannn, b koto- 
pbix MoryT 6biTb npnMeHeHbi nsynaeMbie KOHnennnn n 
HaBbiKH h M05KeT 6biTb npoBe/ieHO o6y x ieHHe, Hane- 
jieHHoe Ha pa3penieHne ^aHHbix CHTyannii [21]. 

Ciy^eHTaM npe^ocTaBjiaiOTca irpaKTiraecKHe 3a- 
Aann, c<])opMyjiHpoBaHHbie b cjiobcchom Bime, a TaioKe 
cnennajibHbie Ta6jmnbi, npeAHa3HaneHHbie ww BBO^a 
^aHHbix. JlflCTynen peaaicTop HepTe5Keii, cjiOBapb Ma- 
TeManpiecKHx TepMHHOB, nocjieaoBaTejibHOCTH noA- 
CKa30K. IIpncyTCTByiOT /rnarpaMMbi, OTo6pa>KaiomHe 
ypoBeHb HaBbiKOB, nojryneHHbix CTy/ieHTaMH, a hhct- 
pyMeHTapnn ynHTejm no3BOJiaeT eMy: OTCJie5KHBaTb 
nporpecc yne6Horo npouecca Ka5KAoro CTy/ieHTa n 
pacnenaTbiBaTb cooTBeTCTByEomne omeTbi, /io6aB- 
jiHTb/y^ajniTb CTy/ieHTOB-nojib30BaTejieii cncreMbi, 
H3MeH3Tb noji05KeHHe CTVRewra b yne6HOM pacnnca- 
hhh [22]. 

!3rn cncreMbi OKa3ajmcb ^OBOJibHO ycneniHbiMn 
Ha npaKTHKe. H3bcctho, hto ohh oxBaTbiBaiOT 6ojn>- 
nioe hhcjio ohih6ok, BCTpenaioinHxca y cryjiewroB. 
IIoACKa3KH h OTBeTHaa peaKnna yMeHbinaiOT yTOM- 
jiaeMOCTb ciy/ieHTOB, npiwaiOT hm yBepeHHOCTb b 
cbohx CHjiax. Me5K/ry tcm, CTeneHb ^eTajiH3anHn ot- 

BeTHOH peaKUHH M05KeT 6bITb CJIHIHKOM BblCOKOH (co- 

OTBeTCTBya ypoBmo npo/ryKnnoHHoro npaBHjia), ome- 
ro B03HHKaeT onacHOCTb «He yBii/ieTb jieca 3a AepeBb- 

3MH» [1]. TaK KaK K Ka>KAOii B03M05KHOii OHIH6Ke (H3 

HHCJia npe/rycMOTpeHHbix b CHCTeMe) npnKpenjieHa 
KOHKpeTHaa noACKa3Ka, to Ka>KAbiii crymswr, KOTopbiii 
ee AejiaeT, nojrynaeT oaho h to 5Ke coo6meHne He3a- 
bhchmo ot KOJinnecTBa pa3 ee npoaBjieHHH n ocTajib- 
hmx coBepnieHHbix hm ohih6ok [23]. 

Cascade (cm. HanpnMep, [16]) - npnMep bmcoko- 
ypoBHeBoii MO^ejiH nponecca npno6peTeHiiJi KorHH- 
THBHbix HaBbiKOB b o6jiacTH TeopeTinecKOH MexaHH- 
kh. B acconnaTHBHoii naMara MO^ejiH xpaiwTca ipoii- 
kh «3aAana->nejib->npaBHjio», C0Aep5Kaiinie cBe/ieHHa 
o tom, hto Hcnojib30BaHne KOHKpeTHoro npaBHjia 

npHBO^HT K yCneiHHOMy AOCTIDKeHHK) KOHKpeTHOH 

nejiH b KomcpeTHoii 3anane. 

Bbijia pa3pa6oTaHa cncTeMa Andes, yHacjieflo- 
BaBHiaa apxnTeKTypy npaBHji H3 Cascade. Ee 6a3a 
3HaHHii BKjnonaeT cjieAyiomne pa3Aejibi (})h3hkh: «CTa- 
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THKa», «KHHeMaTHKa», «#HHaMHKa», «pa6oTa h 3Hep- 
tms» [24]. 

CiicreMa o6naziaeT aBTopcKHM HHCTpyMeHTapneM, 
KOTopbin npeAHa3HaHeH /ma oGhobjichjih 6a3bi 3aaaH 
[25]. B Heii peajiH30BaH CHHraKCHHecKHii Kompojib 
bboahmmx CTy/ieHTOM ypaBHeHHii. Hcnojib3yeTca npo- 
ctoh npneM, Ha3biBaeMbiH «color by numbers». B 
(})opMyjiy, BBeAeHHyio oOynaeMbiM, noACTaBjunoTca 
npo6Hbie 3HaHeHiM coAep^amnxca b Heii nepeMeH- 
Hbix. J\&jiqq BbinojiiweTca npoBepKa Ha paBeHCTBO 
o6enx Hacreii nojryHHBiiieroca Bbipa>KeHHa. H3bcctho, 
hto npn TaKoii npoBepKe HeKoppeKTHOCTb noABbipa- 
5KeHHii b ypaBHeHHH ciy/jema mojkct 6biTb He BbiHB- 
neHa, ecjiH, HanpHMep, ohh yMH05KaiOTca Ha Bbipa>Ke- 
Hne, KOTopoe paBHO 0. Ho TaKoii cjrynaii cjihhikom 
pe/pco BCTpenaeTca Ha npaKTHKe (1 cjrynaii cpe^H 5766 
pemeHHii 3aaaH) h hm npeHe6peraiOT. 

CncTeMa HMeeT mhoto o6pa6oT x niKOB ohih6ok, 
KOTopbie nbiTaiOTca OTpe/iaKTHpoBaTb BBe/ieHHbie cry- 
^eHTOM ^aHHbie h 3aTeM ncnojiMOBaTb «color-by- 
numbers». Ecjih b pe3yjibraTe 3thx ^eiicTBHii nojryna- 
erca HepaBeHCTBO, to KOHCipyiipyeTca cootbctct- 
Byiomaa nocjieflOBaTejibHOCTb noflCKa30K. 3aHacryio 

O/fflO H TO 5Ke pe/iaKTHpOBaHHe np0H3B0AHTC3 pa3JIHH- 
HblMH 06pa60THHKaMH OHIH6OK, HO Ha 3TH o6pa6oTHH- 

kh ohih6ok HaimanbiBaiOTca AonojiHHTejibHbie ycjio- 
bhh. HanpnMep, ajih ypaBHeHHii 3aHacryio xapaKrep- 
hm ohih6kh b 3HaKax, no3TOMy ecTb o6pa6oTHHK 
ohih6ok, nocneAOBaTejibHOCTb noACKa30K KOToporo 
HanHHaeTca c yTBep^eHira «npoBepbTe 3HaKH». y 
Hero HH3KHii npHopnreT. EcTb o6pa6oTHHK ohih6ok, 
KOTopbiii npoBepaeT Ha cnenHajibHbie THnbi ohih6ok 
«Ha 3HaK», HMeioiiraii 6onee BbicoKHii npHopnreT. 
Andes He nbiraeTca cpa3y HaiiTH Bee ohih6kh bo BBe- 
^eHHbix CTy^eHTOM ^aHHbix. Ecjih hh o/hth h3 o6pa- 
6othhkob ohih6ok He BbiHBHji ohih6ok b ypaBHeHHH, 
to Andes cnpaniHBaeT y cry/jema, KaKoe ypaBHemie 
oh xoTen BBecTH h OTo6pa>KaeT nepapximecKoe Memo. 

B HeM CTJTieHT HaXOAHT TOT 3aKOH, KOTOpblii XOTejI 

npHMeHHTb, h Bbi6npaeT ero. Ecjih 3aKOH HenpHMe- 
hhm, CHCTeMa npe^JiaraeT noacKa3aTb cjieayioiiraii 
mar. 

CncTeMa no3HiraoHiipyeTC!i icaic MHHHMajibHO hh- 
Ba3HBHaa - mncaKHx 3HaHHTejibHbix OTcrynjieHHii ot 
mKOJibHoii nporpaMMbi. OHa noMoraeT cry/jemy bm- 
nojiHHTb ^OMamHHe 3anaHHa. 3acTaBjiaeT cry/ieHTOB 
BBO^HTb pemeHne nojiHOCTbio, BKjnoHaa H3o6pa>KeHHe 
Ha Hepre5Ke BeKTopoB, cncreM Koop/niHaT, onpe/iejie- 
hhh nepeMeHHbix h bboa ypaBHeHHii. CncTeMa crapa- 
eTca c^ejiaTb Taic, htoOm ciy/jenr no bo3mo5khocth 
caM HcnpaBjiaji cboh omH6KH: coo6meHHe 06 omn6Ke 
BbmaeTca jnmib Tor/ia, Kor/ia omn6Ka CKopee Bcero 
aBjiaeTca pe3yjn>TaTOM onenaTKH, HeBHHMaTejibHOCTH. 
IlpH3HaKaMH TaKoii oihh6kh aBjunoTca He3anojiHeHHoe 
nojie b ^naJioroBOM OKHe, Hcnojn>30BaHHe Heonpe/ie- 
jieHHoii nepeMeHHoii b ypaBHeHHH. Kor/ia omn6Ka He 
pacno3HaeTca KaK pe3yjibTaT onenaTKH, CHCTeMa npo- 
cto noAKpamHBaeT Bbipa>KeHHe, b kotopom coAep>KHT- 
ca oiira6Ka, b KpacHbiii ireex Ciy/ieHTbi MoryT 3anpa- 
mHBaTb noMOiHb rjw HcnpaBjieHiia BBeaeHHoro 3HaHe- 
hhh hjih noACKa3KH cjieAyiomero mara. 



JJpa nocjieAHHx BH^a noMOiira o6braHO Bbi3biBaiOT 
nocjieAOBaTejibHOCTH noacKa30K. IloACKa3KH OTo6pa- 
5KaiOTca b HH5KHeM jieBOM OKHe, Apyrne OKHa b stot 

MOMeHT CTaHOBSTCa HeaKTHBHblMH H OKpaiHHBaiOTCa B 

cepbiii nBeT. BojibniHHCTBO nocjieAOBaTejibHOcreii 
noACKa30K cocToaT H3 ipex noACKa30K: yKa3biBaiomeii, 
oOynaiomeii h noACKa3KH KOHicpeTHoro mara. yKa3bi- 
Baiomaa noACKa3Ka HanpaBjiaeT BHHMaHHe CTymswroB 
Ha MecTO, iTie coAep5KHTca omnOKa: OHa nojie3Ha, ecjin 
ciy^eHT ohih6c3 no npnHHHe CBoeii HeBHHMaTejibHO- 
cth. 06yHaioma!i noACKa3Ka «ecjm Bbi nbiTaeTecb 
BbraHCJiHTb . . . » npeAOCTaBjiJieT pejieBaHTHyio nopnnio 
3HaHHii. Taioie noACKa3KH aBTopbi CTapaiOTca ^ejiaTb 
KaK mo5kho 6ojiee kopotkhmh, TaK KaK cryjiewrhi 

06bPIH0 He HHTaiOT ^JIHHHbie nOACKa3KH. Il0ACKa3Ka 

KOHKpeTHoro mara (HanpnMep, «3aMeHHTe cos(x) Ha 
sin(x)») yKa3biBaeT CTy/ieHTy, hto hmchho Hy5KHO cjie- 
jiaTb. 

noflCKa3Ka cjie^yioniero mara BKjnonaeT yKa3a- 
Hne Ha oahh H3 maroB b rpaijie pemeHnii 3aAann ca- 
Moii cncTeMbi. Bbi6op mara ocyinecTBjweTca cjie- 
AyioinnM o6pa30M: htui no rpaijiy pemeHnii CBepxy 
bhh3, Bbi6paTb nepBbiii mar, KOTopbiii eine He ocyme- 
ctbhji CTy^eHT, ecjin Ha 3tom nyTH BCipeTHTca BeTB- 
jieHne, to noiira no Toii BeTKe, KOTopaa HMeeT Han- 
6ojibmHii npoijeHT nepeceneHHii c y5Ke BBeAeHHbiMH 
ciy/ieHTOM (JiopMyjiaMH h npe^CTaBjuieT co6oii Han6o- 
jiee KopoTKoe pemeHne. 

Andes He noAHep5KHBaeT HimHBimyajiH3HpoBaH- 
Hbiii noA6op yHe6Horo MaTepnajia, nosTOMy y Hee ot- 
cyTCTByeT MO^ejib o6yHaeMoro. Ilo OKomiaHHH peme- 
HHa 3ajiami Andes BbmHCJweT h OTo6pa>KaeT oijeHKy 
ciy^eHTa. 3Ta onemca 3aBHCHT ot KOJinnecTBa npa- 
BHjibHbix OTBeTOB, H3 Hee TaK5Ke BbpnrraiOTca 6ajun>i 
3a nojryHeHHbie cryjiewroM noACKa3KH KOHKpeTHoro 
mara. BbmHTaHne 6ajuiOB noMoraeT npeo/iojieTb npo- 
6jieMy HenpaBHjibHoro Hcnojib30BaHHa noACKa30K 
KOHKpeTHoro mara: opHeHTHpoBaHHbie Ha ^ocriDKeHHe 
pemeHHa, a He Ha nojiyneHHe 3HaHHii CTyjiewrhi MoryT 
6bicipo onpo6oBaTb ocTajibHbie noACKa3KH, rim Toro, 
HTo6bi 6bicipee nojryHHTb pemeHne; b to ace BpeMa 
ciy/ieHTaM nojryneHHbie oneHKn He 6e3pa3JinnHbi, jia- 
5Ke ecjin oneHKH ^eMOHCipHpyiOTca TOJibKO yneHHKy h 
He BjinaioT Ha aicaneMHHecKyio ycneBaeMOCTb. 

Oahoh H3 ocHOBHbix yHe6m>ix nejieii Andes aBjia- 
eTca ycBoeHne o6ynaeMbiM ajiropnTMOB pemeHna 3a- 
Aan no (})H3HKe. B KorHHTHBHoii HayKe ao chx nop HeT 
KOHceHcyca b tom, KaKoii bha HMeiOT 3th ajiropnTMbi, 

KaKHM 06pa30M OHH ^OJDKHbl yCBaHBaTbCa. IlOHaTHO 

jmnit, hto 1) pemeHHa CTv/ieHTOB aojckhm 6a3npo- 
BaTbca Ha ocHOBHbix npHHijHnax (3aKOHax), 2) pojib 

3THX npHHIJHnOB B peilieHHH 3aHaHH AOJDKHa 6bITb 

pacKpbrra. Bmjio ncnbiTaHO HecKOJibKO hoaxoaob; pa3- 

pa60THHKH OCTaHOBHJIHCb Ha TOM, HTO CTy^eHTOB 

Hy5KHO no6y5K/iaTb k 3anncH b jibhom Bvme ocHOBHoro 
(JmsimecKoro 3aKOHa nepeA npHMeHeHHeM ero cjie^CT- 
bhh. Ecjih ciy/ieHTbi Hcnojib3yiOT ero «6e3 npeABapn- 
TejibHoro o6i>aBjieHHa», to hm BbmaeTca cooTBeTCT- 
ByiomHii KOMMeHTapnii h ohh TepaiOT 6ajuibi b CBoeii 
oneHKe. 
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K ^OCTOHHCTBaM CHCTCMbl M05KHO OTHeCTH CpaB- 

HHTenbHO HH3Kne 3aipaTbi Ha ee pa3pa6oTKy h noA- 
Aep5KKy. CTy^eHTbi 6onee 3(J)(J)eKTHBHO aejiaiOT ^ . 
ManiHee 3anaHHe, nonb3yK)Tca chctcmoh noACKa30K, 
He 3JioynoTpe6juiH eio. J\jw Toro htoOm BKjnonnTb 
CHCTeMy b cboh yneGHbiH nnaH, npenoAaBaTejin He 
AOiDKHbi «noMaTb» cboh Kypc. ITpoBeAeHHbie Hccne- 
AOBaHHa noKa3biBaiOT, hto npHMeHeHne Andes npHBO- 
Aht k yBejiHHeHHio onemcH, cpe^HeH no rpynne cry- 

^eHTOB, nOJIb30BaBHIHXCa CHCTCMOH [26]. OCHOBHbIM 

HeAOCTaTKOM cncTeMbi aBjiaeTca (noAo6HO Cognitive 
Tutor) to, hto ^encTBHa cryjiewroB He Bcer/ia MoryT 
6biTb noHHTbi; Kor^a CHCTeMa sacraBjiaer crymswra 
npH£ep5KHBaTbca o^Horo H3 iryTeii pemeHHH, kotopmh 
HawieH eio aBTOMaTirqecKH hjih 3aji05KeH b Hee aBTO- 
poM Kypca, 3to nperoiTCTByeT nponeccy H3o6peTeHHH 
co6cTBeHHbix CTpaTerHH, hx npoBepiai h ncnpaBjie- 

HHH. KpOMe TOrO, TaKHe CHCTeMbI HaCTO KpHTHKyiOT 3a 
TO, HTO OHH 3aCTaBJIHK)T CTy^eHTOB BBOAHTb HH(J)Op- 

Mannio, KOTopyio CTy^eHTbi CTapaiOTca Aep>icaTb b 
pa6oneH naMjrra, hto M05KeT nperorrcTBOBaTb ipeHH- 
poBKe naivwTH. HaKOHen, cry/jenm npHBbiKaiOT pa6o- 
TaTb c noACKa3KaMH h npn hx otcvtctbhh BnocjieACT- 
bhh HanHHaiOT pa6oTaTb xyace, neM CTy^eHTbi, He 
nojib30BaBniHeca chctcmoh, no3TOMy npeAOCTaBjiefflie 
noACKa30K h HcnpaBjieHHe ohih6ok aojdkho «yracaTb» 
no Mepe pocTa AeMOHCTpiipyeMoro ypoBHH 3HaHHH 
(HaBbiKOB) CTy^eHTa [27]. 

KorHHTHBHbie apxHTeKTypbi Taioice npHMeiunoTca 
AJM C03AaHHa BnpTyanbHbix areHTOB, HHTerpHpoBaH- 
hmx b HHTepaKTHBHbie o6ynaiomHe cpe/u>i. 3th areH- 
tm BbicrynaiOT b KanecTBe throb no nrpoBOMy Mnpy, 

HaCTaBHHKOB, npOTHBHHKOB H COpaTHHKOB. TaKOH 3B- 

jraeTca KorHHTHBHaa apxHreiaypa Soar, KOTopaa npe- 
HMymecTBeHHO ncnojn>30Banacb rjw oOynaromnx cpeji 
BoeHHoii HairpaBneHHOcra [28]. 

3. CHCTEMW, OCHOBAHHWE HA ABTO- 

MATHHECKOM #OKA3ATEJIBCTBE TEO- 

PEM 

HnrepecHOH h He/iaBHO pa3pa6oTaHHon chctc- 
moh, OCHOBaHHOH Ha aBTOMaTHHeCKOM AOKa3aTejIbCTBe 

TeopeM, aBjiaeTca Why2 -Atlas. 3Ta cncTeMa C0Aep5KHT 
7 BbrancjiHTejibHbix 3aaan no BBO^HOMy Kypcy Mexa- 

HHKH. ^.H/iaKTHHeCKHH nHKJI BbirjnmHT TaK! CHCTCMa 

Aaer yneHHKy ORwy H3 3anan h npocHT ero bbccth ot- 
BeT c o6i>acHeHHeM. 3aTeM OHa o6cy5K#aeT c hhm stot 
otbct h, nocne o6cy5K/ieHHa, KaK irpaBHjio, npocnr 
yTOHHHTb o6i>acHeHHe. ITocjieAHHH mar noBTopaeTca, 
noKa He 6y/ryT ycTpaHeHbi Bee HeAoneTbi b OTBeTe 
o6ynaeMoro [29]. 

yneHHK ^aeT otbct h o6i>acHJieT ero b a3bnce ^e- 
jioboh npo3bi. Bjiok HHTepnpeTannH npeAJi05KeHHH 
KOHBepTHpyer Ka>K/K>e npe/iji05KeHHe, bbcachhoc o6y- 
naeMbiM, b Ha6op (JiopMyn nepBonopa^KOBon norHKH. 

Bjiok HHTepnpeTanHH npeAJi05KeHHH BbinojiHaeT 
cne/ryionryK) nocjieAOBaTejibHOCTb niaroB: 

1) noHCK BBeAeHHbix o6ynaeMbiM cjiob b jieKCirqe- 
ckom cnoBape n, npn Heo6xoAHMOcra, HcnpaBjieHHe 



op<])orpa(})HnecKHx ohih6ok; yaajiemie npe<|)HKCOB n 
cy(])(})HKCOB ajm BbiaBjieHHa KopHeii cjiob; 

2) CHHTaKCHnecKHH aHajiH3 h (JiopMiipoBaHne jio- 
riPiecKHx yTBep5K/ieHHH. C OTKjiOHjnomnMHca ot 
rpaMMaTHKH npeAJi05KeHHaMH 6jiok HHTepnpeTanHH 
cnpaBjiaeTca nyTeM nponycKa cjiob, BcraBKH OTcyTCT- 
ByiomHx KaTeropHH h ocjia6jieHHa rpaMMaTiraecKHx 
orpaHHneHHH. 

B cjrynae, ecjin nojmbiH aHajiH3 npeAJi05KeHHa He 
CMor 6biTb BbinojiHeH, noAKjnonaiOTca AonojiHHTejib- 
Hbie cpe^CTBa: reHeTHnecKHe ajiropnTMbi, MeTo^bi 

KJiaCCH(])HKanHH TeKCTOB (jiaTCHTHblH CeMaHTHHeCKHH 
aHajIH3, HaHBHblH 6aHeCOBCKHH KJiaCCH(})HKaTOp). 

Bjiok HHTepnpeTanHH paccy5KneHHii nnjeT ^OKa3a- 
TejibCTBO Ha ocHOBe nojryneHHbix jiornnecKHx (JiopM. 
IloHCK £OKa3aTejibCTBa nponcxoAHT c noMOinbio pe- 
maTejia Tacitus -lite+. Ba3oii ero 3HaHHii aBjiaerca Ha- 
6op xopHOBCKHx (JiopMyji, kotopmh BKjnonaeT KaK 
npaBHjibHbie yTBep5K/ieHHa, TaK h oniH6o x iHbie. Bee 
nejiH b TeKCTe AOKa3aTejibCTBa hmciot neiry. Tacitus- 
lite+ M05KeT He AOKa3biBaTb nejn>, a npeAnoji05KHTb, 
hto OHa AOKa3yeMa, h nepeiiTH k cjie/ryioineH. B stom 
cjrynae CTOHMOCTb nejrn Ao6aBjweTca k o6meii ctoh- 
mocth AOKa3aTejibCTBa. Tacitus-lite+ npeAnonHTaeT 
AOKa3aTejibCTBa c HaHMeHbineii CTOHMOCTbio. 3tot 
MexaHH3M no3BOJiaeT cncreMe pacno3HaBaTb oniH6o x i- 
Hbie yTBep5K/ieHHJi o6ynaeMoro. 

Ilocjie Toro, KaK AOKa3aTejibCTBO HawieHO, ne/ia- 
roriPiecKHH 6jiok aHajiH3HpyeT ero Ha npe^MeT hcaoc- 
TaTKOB. K npHMepy, He/iocTaTKOM M05KeT 6biTb 3a6jiy- 
■ametme («6ojiee T>DKejibie npe/iMeTbi 6bicipee nana- 

K)T») HJIH HeaBHOe HCnOJIb30BaHHe yTBep5K/ieHHH, 

KOTopbie He 6bijiH o6i>acHeHbi (hjih ^a>Ke ynoMairyTbi) 
hjth o6i>acHeHbi HeAOCTaTOHHO nojmo. Ka>KAbiH BbMB- 
jieHHbiii HeAOCTaTOK CTaHOBHTca b onepe/ib neAarorn- 
necKHx nejieii. 3aTeM neAarorHnecKHH 6jiok Bbi6iipaeT 
H3 onepeAH nejib c HaH6ojn>mHM npnopHTeTOM h 
npeAnpHHHMaeT ^eHCTBiw jiim ee aoctidkchhji. IlpH- 
opnreTbi ynop^moneHbi cjie/ryiOHiHM o6pa30M: 1) hc- 
npaBHTb 3a6jry5K/ieHHJi, 2) ycipaHHTb npoTHBopenna, 
omn6KH h HeKoppeKTHbie AonymeHHa, 3) ^o6aBHTb b 
penieHHe OTcyTCTByiomHe o6a3aTejn>Hbie yTBep5K/ie- 
HHa. TaK KaK 6ojrbniHHCTBO o6i>acHeHHH CTy^eHTa 
xapaKTepH3yK)Tca OTcyTCTBneM onpeAejieHHoro pa/ia 
o6a3aTejibHbix yTBep5K/ieHHH, Bbi6op Toro, KaKoe H3 
hhx Ao6aBHTb paHbine, onpeAejmeTca cnncKOM, 3aaa- 
BaeMbrM Bpyniryio jijw Ka>KAOH saziann. 

JJflSL AOCTiDKeHHJi neAarorHHecKHx nejien BH/ia 1) 
h 3) npeAHa3HaneHbi cnennajibHbie Anajiorn, (JiopMH- 
pyeMbie ^najioroBbiM MeHeA>KepoM APE. Ohh ynpaB- 
junoTca c noMombio KOHenHbix cereH, nbH y3Jibi coot- 
BeTCTByiOT BonpocaM, npeAHa3Ha x iaioinHMca jijin yne- 

HHKOB. BblXOASHHHe H3 y3JIOB JTyTVl COOTBCTCTByiOT 

05KimaeMbiM OTBeTaM. Bonpocbi (JiopMyjinpyiOTca Ta- 

KHM 06pa30M, HT06bI yHCHHKH ^SBajIH KOpOTKHe OTBC- 

tm, KOTopbie MoryT 6brn> cooTHeceHbi c 05iamaeMbiMH 

OTBeTaMH C nOMOinbK) npocTbix MCTOAOB [30]. 

JlfHmas cncTeMa 6bijia co3AaHa jijis HccjieaoBaHHa 
AOCTOHHCTB H He^OCTaTKOB o6yneHHJi, Hcnojib3yioine- 
ro MeTO^bi o6pa6oTKH ecTecTBeHHoro a3bnca. Hccjie- 
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AOBaHHH noKa3anH, hto yneHHKH, Hcnojn>30BaBniHe 
npn o6yHeHHH ^aHHyio CHCTeMy, h yneHHKH, o6yHaB- 
nraeca b Kjiacce, o/pniaKOBO xoponio BbiynnjiH npeA- 
CTaBjieHHbra hm MaTepnaji [31]. Ohcbhaho, hto azieK- 

BaTHOCTb pa60TbI CHCTeMbI CHJIbHO 3aBHCHT OT IIOJIHO- 

Tbi 6a3bi xopHOBCKHx (JiopMyji, a Taioice ot npopa6o- 
TaHHOCTH cneiiiiajibHbix ^najioroB: o6e 3th 3aflaHH 
aBjraiOTca AOCTaTOHHO pecypco3aTpaTHbiMH. MeroflH, 
pa3BHBaeMbie b omicaHHOH HiDKe HOC «Bonra», no- 
3bojihk)t aBTOMaTH3HpoBaTb (JiopMHpoBaHHe cneHapH- 
eB /niajiora no xoay penieHiia saaaHH. 

HOC «Bonra», pa3pa6aTbiBaeMaa b Hny PAH b 
coTpy/iHHHecTBe c KTTY h ^pyrHMH By3aMH, no3BO- 
jiaeT ocymecTBjiHTb yrjiy6jieHHyio HimHBimyajiH3a- 
hhk> o6yHeHiM Ha ochobc jiorHKO-onTHMH3anHOHHbix 

MeTOAOB aBTOMaTH3anHH njiaHHpOBaHHH ^eHCTBHH 

HOC c Be6-HHTep<])eHCOM jijih yaajiemibix nojn>30Ba- 
Tejien, pa3pa6oTaHHbiM b KTTy (Ciipa3eTAHHOB B.P.) 
B paMKax ^aHHoro npoeKTa (cm. [32] - [39]) pa3pa6a- 
TbiBaiOTca h BHe/ipaiOTca opnrHHajibHbie MeroAbi #e- 
AyicnHH, a6AyKijHH, penieHiia jiorHHecKHx ypaBHemiH 
h MHoroKpHTepnanbHOH onraMraanHH. Jlpsi aBTOMa- 
TH3anira norHHecKoro BbiBO^a HcnojiMyKrrca a3MK h 
HCHHcneHHe nO-(])opMyji ([40], [41]), a TaioKe o6paT- 
HbiH bmboa no npaBHjiy co . 

CncTeMa C0Aep5KHT KOMnbiOTepHbie nporpaMMbi 
(pemaTejin) aBTOMaTHHecKoro pemeHna cjieayioiHHx 
niKOJibHbix n By30BCKHx 3anaH: 

1) BbrancjiHTejibHoro Tnna «AaHO-Tpe6yeTca»; 

2) Ha AOKa3aTejn>CTBO npe/rbflBjieHHoro yTBep- 
5K£eHHJi; 

3) Ha noncK ycnoBnn pa3pemnMOCTn 3ajxanvi Toro 
nun HHoro Tnna n ^p. 

nepeHHcneHHbie 3ajxanvi BCipeHaiOTca npaMO b 
yHe6Hbix npe^MeTax ecTecTBeHHO-HayHHoro inncjia, 
HMea npn stom pa3Hyio CTeneHb cjiojkhocth (ot 
niKOJibHoro ao MarHcrepcKoro ypoBim). BMecTe c tcm, 
no CBoeiviy Ha3HaHeHino hjih reHe3ncy 3th 3anann 
HMeiOT TaK5Ke h /ipyryio, BecbMa cymecTBeHHyio b 
AaHHOM npoeKTe ponb, nocKOJibKy b npoeicre k hhm 
OKa3biBaeTca H,ejiecoo6pa3HbiM CBOflHTb p>m 3aaaH 
opraHH3aiinn (JiyHKHHOHiipoBaHiDi ynpaBjunonjen nac- 
th pa3pa6aTbiBaeMon cncTeMbi. 

,H,eHCTBHTejibHO, 3anaHH nuaHHpoBaHHa B3anMO- 
^encTBHa o6yHaioiHeH cncTeMbi c o6yHaeMbiM (KaK 
nocneAOBaTejibHOCTH AencTBnn o6enx ctopoh c nenbio 
3(})(})eKTHBHoro npno6peTeHna 3HaHHH o6yHaeMbiM) 
AonycKaiOT Ty hjih HHyio CTeneHb jionpiecKOH <})op- 

MajIH3aiIHH KaK OAHOH H3 B03M05KHbIX OCHOB nOCipOe- 
HHH 3HaHHCBbIX CHCTCM. HpHMeHefflie nOACHCTCMbl 

jiorHnecKoro (KOHcrpyKTHBHoro) noncKa bmboaob 
no3BOJuieT o6ecneHHTb HHrejuieKryajibHOCTb HHrepaK- 
THBHoro B3aHMOAeHCTBHa cncTeMbi c o6yHaeMbiM: B 
cnynae Kor/ia o6cToaTejn>CTBa, onHCbiBaEOimie tckv- 
myio CHTyaijHK), hmciot Bim npoH3BOjn>Hbix nO- 
(})opMyji, a nejib aBjiaeTca KBa3HxopHOBCKOH <})opMy- 

JIOH (KBa3HXOpHOBCKHe (})OpMyjIbI 6bIJIH BBeACHbl B 

[40]), jno6oH bmboa no3BOJiaeT BbicrpaHBaTb nenoHKy 
^eHCTBHH KaK ynpaBjieHHe nponeccoM o6yHeHHH. B 
OTjiHHHe ot [42], a3biK nO-(])opMyji 6ojiee Bbipa3Hre- 
neH, KpoMe Toro, cooTBeTCTByiomee HCHHCJiefflie hc- 



nojib3yeTca fljm noniaroBoro MOHHTopHHra ^eHCTBHH 
oOynaeMoro. 

JIfls pa3AejiOB yne6Hbix npe^MeTOB, AonycKaio- 
hjhx bmcokhh ypoBeHb (})opMajiH3yeMOCTH, o6ecneHH- 
BaeTca B03M05KHOCTb co3AaHHa h npHMeHeHHH yKa- 
3aHHbix peniaTeneH no hx npaMOMy Ha3HaHeHHK) - 
AJia aBTOMaTHnecKoro penieHHa 3aAan b paMKax pac- 
CMaTpHBaeMoro yHe6Horo npe^MeTa, c o6i>acHeHHeM 
npoMe5KyTOHHbix niaroB aBTOMaTHnecKH HawieHHoro 
penieHHa hjih kohtpojicm Toro xojia penieHHa 3ajxanvi, 
KOTopbiH Bbipa6aTbiBaeTca oOynaeMbiM. 

MeTa3HaHHa o KOMneTeHijHH oGynaeMoro nepBO- 
HanajibHO (J)opMHpyiOTca nyTeM ^narHOCTHpoBaHHa 
oOynaeMoro c noMonjbio tcctob, Kor/ia ocymecTBjia- 
eTca HcnbiTaHHe o6yHaeMoro Ha 3Hafflie onpeAejieHHH, 
npaBHji, HCKjnoHeHHH h T.n., a TaK>Ke Ha yMeHHe bm- 
nojiHaTb npocTeHHine hjih 6ojiee cji05KHbie ynpa>KHe- 
HHa. npn stom npeAnojiaraeTca nocjieayioniee HTepa- 
THBHoe yTOHHeHHe KOMneTeHTHOCTHOH MO^ejiH o6y- 
naeMoro no pe3yjn>TaTaM ero otbctob b xo/ie penieHHa 
3anan nocjie H3yHeHHa hm OHepe/niOH nopijHH MaTe- 
pnajia, npeAJi05KeHHOH eMy c yneTOM ^ocTHrHyTOH 
KOMneTeHijHH. 

C yneTOM npo6jieMaTHKH npoeKTa pemaioniee 
3HaneHHe HMeeT npHMeHeHne Taioix jiorHnecKHx 
cpe^CTB, KOTopbie xapaKTepH3yK)Tca [40,41]: 

1) KpynHo6jio x iHOCTbio npe^CTaBjieHHa 3HaHHH; 

2) Hepa3pynieHHeM sbphcthhcckoh cipyKTypbi 

3HaHHH; 

3) COBMeCTHMOCTbK) JIOrHKH C 3BpHCTHKaMH H ^e- 

AyKHHH c a6A>KiiHeH; 

4) KOHCTpVKTHBHOCTbK) H HeMOHOTOHHOCTbK) Ce- 

MaHTHK Hcnojib3yeMbix jionnc; 

5) npHMeHeHHeM b a3MKe KaK 6yjieBCKHx nepe- 
MeHHbix, TaK h npe/niKaTOB; 

6) AonynjeHHeM Hcnojib30BaHHa ecrecTBeHHO- 

33bIK0BbIX BCTaBOK B paMKax KOHHenHHH «HaZie5K- 
HOH 06pa60TKH HeHaHe5KHbIX TeKCTOB». 

3HaHHa o npeAMeTHOH o6jiacTH, KOTopbie ncnojib- 
3yeT pemaTejib b HacroaiinTH momcht, oxBaTbiBaiOT 
HeKOTopbie pa3Aejibi reoMeiprai h MaTeMaTHnecKOH 
CTaTHCTHKH. PemaTejib ynacTByeT b npoBepKe penie- 
HHa CTymswra Ha 3aBepnieHHOCTb h b reHepanini noA- 
CKa30K. B nepBOM cjrynae cpe/iH HaiweHHbix aBTOMa- 
THHecKH BapnaHTOB penieHHH nmyTca coBnaziaiomHe c 
penieHneM crymswra hjih HanGojiee 6jih3khc k HeMy. 
MeipHKH 6jih30Cth MoryT 6bm> pa3HbiMH; 3HaHeHHe 
MeTpHKH Hcnojib3yeTca rjw onpe/iejieHHa CTeneHH 
3aBepnieHHOCTH pemeHHa crymswra. Bo btopom cjiy- 
nae noBTopaeTca TaKOH 5Ke noncK; noACKa3biBaeTca 
nepBbiH He3aBepnieHHbiH mar H3 HaiweHHoro penie- 
hhh. Hcnojib3yK)Tca nocjieAOBaTejibHOCTH noACKa30K. 
nepBaa noACKa3Ka coo6maeT, hto Hy5KHO Hairra: «no- 
npo6yHTe HaHTH BbicoTy, onymeHHyio Ha CTopoHy c». 
BTopaa noACKa3Ka yTOHHaeT, KaK sto mojkho c^ejiaTb: 
«nonpo6yHTe HaHTH BbicoTy, onynjeHHyio Ha CTopoHy 
c, nepe3 njionjazib Tpeyrojibmnca S h CTopoHy c». Tpe- 
Tba coo6maeT KOHKpeTHyio (JiopMyjry, KOTopyio aoji- 
5KeH Hcnojib30BaTb yneHHK: «BbicoTa, onynjeHHaa Ha 
CTopoHy c, onpeflejraeTca no (JiopMyjie: 
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h c =2S/c (4) 

Pa3pa6oTaHa OBepjieiniaa Mo^ejib oGynaeMoro /yia 
noAHep5KKH HimHBHAyajiH3HpoBaHHoro noa6opa 3a- 
jxan. B npeAMeTHoii o6jiacTH (nnaHHMeTpHH) 6mjih 
BbmeneHbi ocHOBHbie noiiaTHa, crpynnHpoBaHHbie b 
TeMaTiPiecKHe Knacrepbi. J\jw Ka5K^oro KnacTepa Be- 
^eTca no^CHeT KOJiiraecTBa cjiynaeB Hcnojn>30BaHiia 
yneHHKOM noiwTHH H3 Hero npn pemeHnn 3ajxan. Co- 
OTBeTCTByioinaa BeKropHaa onemca npe^CTaBjiaeT ero 
ypoBeHb BjianeHHa noiurrajiMH. npeAnojiaraeTca, hto 
cpe/ni H3BecTHbix pemeHnn saflann yneHHK 6yaeT cjie- 
AOBaTb no TOMy, KOTopoe 6yaeT /yia Hero Han6ojiee 
noHaTHbiM. 

Ka>iyioe H3BecTHoe pemeHne saaann xapaKrepn- 
3yeTca BeieropHOH oneHKon, OTo6pa>KaiomeH KOJinne- 
ctbo cnynaeB Hcnojib30BaHiia b HeM noHaTHH H3 TeMa- 

THHeCKHX KJiaCTepOB. BjIH30CTb Me5K^y 3TOH BeKTOp- 

hoh oneHKon h oneHKon, npe^CTaBjiaioiHeH ypoBeHb 
BjianeHHa noHHTHHMH y oGynaeMoro ncnojib3yeTca 
AJia onpeAeneHHH noHaTHOCTn pemeHHa rjw o6yHae- 

MOrO. BjIH30CTb M05KeT 6bITb BbPIHCJieHa C nOMOIHbK) 
pa3HbIX MeTpHK (HanpHMep, M05KHO HCnOJIb30BaTb 

cyMMy MOAyjien pa3HOCTeii Mexjiy aByMa BeKropHbi- 
mh onefficaMn). Bbi6op cjie^yiomeH 3anaHn BKjnonaeT: 
1) onpeaeneHne /yia Ka^on 3aflaHn b 6a3e Han6ojiee 
noHaTHoro pemeHiia (<OTajiOHa») H3 H3BecTHbix cnc- 
TeMe 2) Bbi6op 3aflaHH, KOTopoii cooTBeTCTByeT «3Ta- 
jioh», Han6ojiee noiiaTHMH rjw yHeHHKa.TaKon no#- 
6op 3aAan 6onee aneicBaTeH /yia cna6bix ynannixca. 

Ceipiac pa3pa6aTbiBaeTca HOBaa KOMneTenraocT- 
Haa MO^ejib o6yHaeMoro cobmcctho c AfflijiOMHHKaMH 
y^ry HayMOBbiM H.C. h A6AynoBbiM A.B. B stoh 
MOAenH aKijeHT CTaBnrca Ha yMemia h HaBbncn o6y- 
naeMoro, a 3MonnoHajibHoe cocToaHne h ypoBeHb mo- 
THBaijHH noKa He OTCJie5KHBaiOTca. 3Ta Mo^ejib npeA- 
Ha3HaHeHa /yia: 1) njiaHnpoBaHna h Bbi6opa neaarorn- 
necKHx aeHCTBHH, 2) onefficn ypoBHa 3HaHnn h yMe- 
HHH (HaBbiKOB) oOynaeMoro. 

OTMeTHM, HTO B MOAejIHpOBaHHH ^eHCTBHH o6y- 

naeMoro npncyTCTByeT Heonpe/iejieHHOCTb : mm He 

M05KeM TOHHO OIipeAejIHTb, KaKOBO COCTOaHHe CTy/ieH- 
Ta, KaK OHO H3MeHHTC3, HaCKOJIbKO 6y^yT ^OCTHrHyTbl 

nocTaBjieHHbie yne6Hbie nejin nocne BbinojiHeHiia bbi- 
6paHHoro ^encTBiia, a TeM 6onee - b 6jnDKanmeM 6y- 
AymeM. IlpocTeHHiHH npnMep: ecnn CTyaenr /jaji npa- 

BHJIbHMH OTBeT, TO IipHHHHOH 3TOMy MOrjIO nOCJiy- 

>KHTb KaK 3HaHne, TaK h y/iaHHaa ^oranKa (hjih, M05KeT 
6biTb, noACKa3Ka); ecnn HenpaBHjibHbra - Mor coBceM 
He 3HaTb hjih Mor ^onycTHTb onenaTKy. IlosTOMy b 
TaKHx 3ananax iiejiecoo6pa3HO npnMeHaTb BepoaTHO- 
CTHbie oneHKH. Oahhm h3 HaH6onee noRxoRsimax Me- 
xaHH3MOB TaKoro oijeHHBaHHa aBjunoTca 6anecoBbi 
ceTH [43]. 

Ka>iyioe ^encTBHe CHCTeMbi (KaK h ^encTBHe yne- 
HHKa) b o6meM cnynae 3aAaeTca ^ByMa xapaKTepn- 
CTHKaMn: THnoM h 6a30BbiMH noHaTHaMH npeAMeTHoii 
o6jiacTH. HanpHMep, CHCTeMa BbmaeT yneHHKy noA- 
CKa3Ky: «nonpo6yiiTe npnMeHHTb BTopon npn3HaK 
paBeHCTBa Tpeyrojn>HHKOB». 3/iecb THnoM ^encTBHa 



aBjiaeTca noACKa3Ka, a 6a30BbiM noHaTneM - «btopoh 
npH3HaK paBeHCTBa TpeyronbHHKOB». Ilo3TOMy Heo6- 
xoahmo HMeTb HeKOTopoe npeACTaBjieHHe o B3anMO- 
CBa3H 6a30Bbix noHaTHH npe^MeTHOH o6nacTH. ITpn 
(JiopMHpoBaHHH TaKoro npeACTaBjieHHa Ba>KHO ynecTb 
hx HacTHHHyio ynopa^OHeHHOCTb. HanpHMep, ecnn 
yneHHK He noHHMaeT, KaK CKjianbiBaTb apo6h, HMeio- 
mHe OAHHaKOBbiH 3HaMeHaTenb, to oh TeM 6onee He 
noHHMaeT, KaK CKnanbiBarb Apo6n, HMeionine pa3Hbie 
3HaMeHaTejiH. B pa6oTe [44] aBTopbi OTMenaiOT cne- 
Ayioniee: «CKopee mm npeAnoji05KHM HCKjnoHHTejibHO 
HacTHHHyio ynopa/iOHeHHOCTb sneMeHTOB b npe^MeT- 

HOH 06jiaCTH, KOTOpOH BJiaHeeT yHHTejIb. ynHTejib 

npe/inojiaraeT, hto CTy/ieHTM royHaiOT 3jieMeHTM 
npe^MeTHOH o6nacTH b npH6jTH3HTejn>HO TaKOM 5Ke 
nopa/iKe. TaKHM o6pa30M, mojkho H3MepnTb, hto CTy- 
jiewr 3HaeT hjih He 3HaeT, ncxo/ia TOJibKO H3 HecKOJib- 
khx npaBHjibHbix hjih HenpaBHjibHbix OTBeTOB. 3th 
OTBeTM Hcnojib3yK)Tca rjw Toro, hto6m onpe/iejiHTb 
KpHTHHeCKyK) TOHKy B HaCTHHHOH ynopa^OHeHHOCTH 
sjieMeHTOB, Bbime 3toh tohkh yHemnc CKopee Bcero 

3HaeT Ka>KAMH SJieMeHT H HH5Ke 3TOH TOHKH yHeHHK 

Bpa/i jih 3HaeT xoTa 6m oahh 3jieMeHT». 

BbimeonHcaHHbie npHHiinnbi - npHHinrn Heonpe- 
^ejieHHOCTH h yneTa nacTHHHOH ynopa/iOHeHHOCTH 
6a30Bbix noHaTHH - jierjiH b ocHOBy hoboh MO^ejin 
oOynaeMoro pa3pa6aTMBaeMOH chctcmm. C nejibio 
(JiopMyjinpoBKH yMeHHH (HaBbiKOB) 6mji npoBe/ieH 
aHajiH3 pa6oT no cynjecTByioniHM KjiaccHcJmKanHaM 
yHe6Hbix iiejien h ypoBHaM ycBoeHHa 3HaHHH. Cpe/iH 
3thx pa6oT mojkho BbmejiHTb pa6oTM [45] - [48], pa- 
6otm OTeHecTBeHHbix HccjieAOBaTejien: [49] - [52] h 
Apyrnx aBTopoB. PaccMoipeHHbie KjiaccniJiHKaiiHH 
OKa3ajiHCb cjniniKOM o6ihhmh jijin HenocpeACTBeHHoro 
Hcnojib30BaHHa npn (JiopMyjmpoBKe yMeHHH (HaBbi- 
KOB) b yne6HOM Kypce no njiaHHMeipHH. B noncKax 
6ojiee KOHKpeTHbix KjiaccniJiHKaiiHH 6mjih paccMoipe- 
hm pa6oTM no MeTO^HKe npenoAaBaHHa MaTeMaTHKH 
h, b nepByio onepeflb, [53], [54]. Ha stoh ocHOBe 6bijia 
npeAJi05KeHa KjiaccniJiHKaiiHa MaTeMaTHnecKHx 3aaaH, 
yHHTMBaioniaa xapaKTepncTHKH ycjiOBHH 3ajxanvi, ra- 
mi HaBbiKOB (yMeHHii), 3azieHCTByeMbix npn penieHHH 
3aflaHH, a TaK>Ke (JiopMy npe^CTaBjieHHa OTBeTa. 

B HOC «Bojira» riw njiaHnpoBaHHa h Bbi6opa 
^eHCTBHH noMHMO MeTO^OB jiorHHecKoro BMBO^a no- 
jie3HM ajiropHTMM npHHaTHa penieHHH, napaMeTpbi 
KOTopbix CHHTe3npyiOTca c noMonjbio apyrnx mctoaob 
b pe5KHMe 0(})(})-jiaHH. HanpnMep, c noMombio cneijH- 
ajibHon ^najioroBoii npoiie^ypM [55] ynnTejib mojkct 
yKa3an> HeTpnBHajn>Hbie cpaBHeHHa (HanpnMep, Bapn- 
aHT ^OManmero 3aziaHHa A jrynme, neM BapnaHT B 
npn 3anaHHOM KOHKperaoM cocToaHnn 3HaHnn n yMe- 
HHH (HaBbiKOB) oGynaeMoro n npe/inojiaraeMMx H3- 
MeHeHnax OT/iejibHMx xapaKTepncTHK cocToaHnn o6y- 
naeMoro). J\aiiee nojiyneHHbie cpaBHeHna Moryr 6biTb 
Hcnojib30BaHM npn cnHTe3e cJiyHicnHH 3(})(})eKTHBHO- 
cth, npeAJi05KeHHon b pa6oTe [56]. nocjie/iyioniee 
ncnojib30BaHne TaKon (JiyHKinrn b pe5KHMe OH-jianH b 
onncaHHOM npnMepe no3BOJinT aBTOMaTHHecKH onpe- 
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jiejiarh Haii6onee no/rxo/iamHH Bapnanr ^OManniero 
3anaHHH AJia o6ynaeMoro. 

Bo-BTopbix, rjw Bbi6opa ^eHCTBHH none3Hbi Tax 
Ha3biBaeMbie AHHaMimecKne cera npHHjrrna penieHHH 
(Dynamic Decision Networks, DDN) (cm. HanpnMep, 
[57]), aBjunonrneca pacmnpeHneM 6anecoBbix ceTeii. 
TeopeTHHecKne ochobm DDN HaxoA>rrca Ha crbiice 
TeopnH BepoaTHOCTH h TeopnH none3HOCTH. Taicne 
ceTH coAep5KaT ^onojiHHTejibHbie y3Jibi, cooTBeTCT- 
Byionine anbTepHaTHBHbiM ^eiiCTBHaM n hx none3HO- 

CT3M, a TaK5Ke n03BOJDIK)T OCynieCTBJIHTb ^HHaMHHe- 
CKHH MOHHTOpHHr 3HaneHHH MOAejTHpyeMblX BejIHHHH. 

^jibHenmee pa3BHTne HOC «Bonra» npeflnojra- 
raeT pacmnpeHne nnnoTHoro Ha6opa npe/rMeTHbix 
o6jiacTen n BKjnoneHHe b Hee /uicnnnjniH MarHcrep- 
CKoro h acnnpaHTCKoro ypoBHeii. nocneAHee ochobm- 
BaeTca Ha coBpeMeHHbix h nepcneKTHBHbix MeTO^ax 
aBTOMaTH3anHH HaynHbix nccjieAOBaHnii, KOTopbie 
3Aecb He paccMaTpHBajincb, oflHaico irpHMepoM TaKnx 
MeTO^OB aBjiaeTca MeTOA AOOCHameHiM, onHcamibiH b 
CTaTbe r.M.noHOMapeBa b camion KHHre. 

BblBO^bl 

PaccMOTpeHne HaaGojiee H3BecTHbix, b tom nncjie 
pa3pa6oTaHHbix b nocneflHee BpeMa cjieaamnx HOC 
noKa3biBaeT: b 3toh o6nacTH no-npe5KHeMy ocraeTca 
puji npo6jieM. 

Bo-nepBbix, cymecTByiomHe neAaroranecKne Me- 
toahkh nnoxo npHcnoco6neHbi rjw HenocpeACTBeH- 

HOrO HX HCnOJIb30BaHHH B HHTejIJieKTyajIbHblX CHCTe- 

Max. Bo Bcex paccMOTpemibix HOC b KanecrBe ne/ia- 
rornnecKoro 6a3nca Hcnojn>3yiOTca nnnib HecKOJibKO 
OT/iejibHbix nono5KeHHH KaKOH-jni6o TeopnH. Cpe/m 
hhx M05KHO BbmejiHTb c ne/ryiomHe : 1) noMoraTb o6y- 
naeMOMy npn BbinojiHeHHH hm 3aziaHHH TOJibKO nocne 
ero HenocpeACTBeHHoro 3anpoca noMomn, 2) ncnojib- 
30BaTb nocneAOBaTejibHOCTH noACica30K, npn stom 
nepBaa noacica3Ka b nocjieflOBaTenbHOCTH aoiDKHa 
6biTb Han6ojiee a6cTpaKTHoii, a nocjie/uniJi - Han6ojiee 
KOHKpeTHon h npeAcraBjiaTb co6oii BbinojiHeHne mara 
3a yneHHKa, 3) o6i>eM noMonjH, noirynaeMbiH ot chc- 
TeMbi, AOiraceH yMeHbmaTbca no Mepe noaBjieHiia cbh- 
AeTeubCTB o pocTe ypoBim 3HaHHH h yMefflin (HaBbi- 
kob) yneHHKa. Ha aaHHbin momcht, HacKOJibKO HaM 
H3BecTHO, He cymecTByeT ^eTajibHO pa3pa6oTaHHbix, 
neAarornnecKH o6ocHOBaHHbix cxeM B3anMOAeHCTBHa 
o6ynaeMoro n oOynaionieH CHCTeMbi, KOTopbie Mornn 
6m jienb b ocHOBy MexaHH3Ma nnaHnpoBaHira n Bbi6o- 
pa AencTBHH. Heo6xoanMa coBMecraaa pa6oTa cne- 
nnajiHCTOB no HCKyccTBeHHOMy HHrejuieiay n ynnre- 

JieH-MeTOAHCTOB. 

B0-BT0pbIX, H3BeCTHbie Cpe^CTBa HCKyCCTBCHHOrO 

HHTenjieKTa hmciot HeAOcraTKH. Tax, HanpnMep, enje 
HeAOCTaTonHO pa3pa6oTaHbi MeTo^bi h anropnTMbi 
o6pa6oTKH ecTecTBeHHoro a3biica; anropnTMbi pacno- 

3HaBaHHH 3KBHBajieHTHOCTH (JlOpMyjI. B03M05KHOCTH 

cymecTByioniHx aBTOMaTHnecioix pemaTenen orpaHH- 
nem>i: HanpnMep, aBTOMaTHnecKHii pemaTenb reoMeT- 
pnnecKHx 3ajxan b HOC «Bonra» noKa enje He Haxo- 
Aht pemeHHa 3aAan, Tpe6yK>mnx 3(J)(J)eKTHBHoro cone- 

TaHHa HCnOjrb30BaHHH OTHOmeHHH BbinHCJTHMOCTH H 



cocTaBjieHHa h nocne/ryiomero penieHira BcnoMora- 
TenbHbix anre6paHHecKHx ypaBHeHHn, Heo6xo/urMbix 
AJia nonHoro penieHHa saaanH. 

HecMOTpa Ha yica3aHHbie Bbinie npo6jieMbi h or- 
paHHneHHa cymecTByiomnx HOC, hx co3AaHne asjm- 
eTca BecbMa aKTyanbHbiM h nepcneKTHBHbiM HanpaB- 
jieHneM HccneAOBaHHa h pa3pa6oTOK. 
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